Laparoscopy cholecystectomy (LC) has already become the standard of care in the management of symptomatic and (in selected cases) asymptomatic cholelithiasis.
INTRODUCTION
Laparoscopy cholecystectomy (LC) has already become the standard of care in the management of symptomatic and (in selected cases) asymptomatic cholelithiasis. 1, 2 The proven advantages of laparoscopic approach over open approach includes less post-operative pain, decreased hospital stay, earlier recovery, better cosmesis and costeffectiveness amongst others. 3 With the increasing use of LC, the spectrum of associated complications is also changing. With the increasing experience of the operating surgeon, the severe complications like bile leak, bowel injury and vascular injury are expected to decrease. 4 This prospective observational study analyses the incidences of complications of LC in a tertiary care centre in eastern India and compares them to those in already published data.
METHODS
The study was carried out in the department of general surgery, Institute of Post-Graduate Medical Education and Research, Kolkata. All the patients undergoing laparoscopic cholecystectomy in the different units of the department during the period of February 2013 to August 2014 were observed for complications in the intraoperative and post-operative period. The patients were followed-up for a minimum period of 8 weeks after the surgery. Those patients who could not be followed-up for at least 8 weeks were excluded from the study.
The complications were first classified as access related, associated with pneumoperitoneum and specific operative complications. Further they were classified according to the time they were first noticed. Those occurring during the procedure were classed as intraoperative and those occurring after the procedure as postoperative that included early (within 7 days of surgery) and late (after 7 days of surgery).
Conversions to the open procedure that resulted due to inability to proceed further in a timely manner due to difficult operative field or unclear anatomy were not considered a complication rather an extension of the primary approach itself in difficult scenarios. Such patients were excluded from the study.
RESULTS
A total of 772 cases of LC were performed over the study period (19 months). 14 cases were converted to open surgery due to various reasons while 8 cases were lost to follow-up. Out of the 750 cases studied, majority (33.6%) were in the age group 41-50 years. 32% cases were in the age group 51-60 years and 29.6% in 31-40 years. 3.2% and 1.6% of the total cases were aged <31 years and >60 years respectively. Females constituted 68.9% of the total study population as shown in Table 1 . A total of 483 patients (64.4%) were noted to have some complication. Some of the patients experienced more than one complication; hence, total number of complications that occurred in these 483 patients was 493. Port-site infection (PSI) (Figure 1 ) presented as the most common complication with an incidence of 63.5% as shown in Table 2 . Table 3 shows the incidence of different complications that occurred during our study and also compares it to the data already available from other studies. [7] [8] [9] [10] In our series, bleeding during the procedure occurred at an incidence of 1.2% and all of these cases included bleeding at the time of access itself. Bowel injury was noted in a total of 0.7% of cases (5 cases). 3 of these cases (0.4%) had bowel injury at the time of port placement and were identified at the time of procedure itself and were managed laparoscopically. 2 cases (0.3%) were noted to have bowel injury during the dissection of the callot's triangle and included 1 case each of duodenal and transverse colon injury. The injuries were identified post-operatively with development of peritonitis and were managed by laparotomy. Biliary injury and consequent bile-leak was noted in 3 cases (0.4%). 2 of these cases were identified in the postoperative period with development of biliary peritonitis and were managed accordingly while the rest 1 case was identified intra-operatively which was managed laparoscopically.
Mortality occurred in 3 cases (0.3%). 1 of these cases was an elderly female with history of ischemic heart disease who succumbed to an attack of acute myocardial infarction (MI) on the same evening of an uneventful surgery. The other 2 cases were secondary to some operative complications, 1 being a consequence of bileduct injury and the other a consequence of duodenal injury.
As far as the timing of complications is concerned, majority (96.8%) occurred in the late post-operative period. 2.6% of all complications were noted in the intraoperative period and rest 0.6% were identified in the early post-operative period as shown in Table 3 .
DISCUSSION
Laparoscopic cholecystectomy has already been established as the gold standard in the management of With the increasing experience of surgeons, the spectrum of complications associated with this approach is rapidly changing. Still, the complications of LC are significant in the teaching facilities owing to the steep learning curve. This study aimed at observing the incidence of various complications of LC in a tertiary care center of eastern India that also serves as a teaching institution. The incidence of these complications was then compared with those in already published data worldwide. In our study, a total of 750 cases of LC were observed for complications. Majority (33.6%) patients were aged 41-50 years. 68.9% of all the cases were female owing to the higher incidence of gall-stone diseases in this sex group. 5 For all the patients, the classical 4-port LC was performed, however, the method of obtaining access depended on the surgeon's preferences.
Biliary injury is a serious complication of LC that may lead to prolonged morbidity as well as mortality in some cases. Various studies have reported biliary injury to occur at an incidence of 0.5-1.4%. 6 However, there are reports of these complications occurring at a higher incidence as much as 3.8% by Ghani et al and 5.4% by Muqim et al. 7, 8 In our series bile duct injury occurred with an incidence of only 0.4% (3 cases). In 1 of these cases, the injury was a lateral tear of the bile duct which was identified intraoperatively and was managed laparoscopically at the time of the index procedure itself. The other 2 cases were identified post-operatively (1 each in early and late post-operative period). One of these patients died of the consequences of the injury while the other required a hepaticojejunostomy for the postoperative biliary stricture.
Bleeding during the procedure has been reported to be the most common complications in various studies ranging in incidence from 2%-27%. [7] [8] [9] [10] In our series, major vascular injury was not seen at all. More than usual bleeding occurred at the time of port placement in 9 cases (1.2%). In all the cases, no extra intervention was required to control the bleeding and it stopped by applying pressure only in all the cases.
Bowel injury is another serious complication of LC. Various studies have reported bowel injury occurring during LC at an incidence of 0.07 -0.9%. 7, 10 Bowel injury occurred at an incidence of 0.7% (5 cases) in our study. 3 of these cases occurred at the time of portplacement and
All of them were identified intra-operatively and managed accordingly during the same procedure without any post-operative consequences. Rest 2 cases included 1 case each of duodenal and transverse colon injury that occurred during the dissection. Both the injuries were identified post-operatively with development of peritonitis. The patients were managed with subsequent laparotomy. The patient with duodenal injury expired due to sepsis on the 7th post-operative day of the index procedure. The patient with colonic injury recovered well with a transverse colostomy which was subsequently closed 6 weeks after the index procedure.
The incidence of port-site infection (PSI) following LC has been reported to be less than that in open surgery as shown in Figure 1 . 11 Most of these PSIs involve only the skin and subcutaneous tissue. [12] [13] [14] They may present as peri-incisional erythema, wound discharge, malaise and later ulceration. 15 In various reports the rate of incidence varies and amounts to around 4%. 7, 8, 12, [16] [17] [18] However, PSI emerged as the most common complication in our study at an incidence of 63.5%. All of these cases were identified in the late post-operative period with maximum cases noted in between 3-4 weeks post-surgery. All of these cases were superficial infections involving only the skin and subcutaneous tissues as suggested by different studies. The exact etiology of the condition couldn't be identified but it might be related to the repeated use of the older instruments with significant wear and tear. A breach in the sterility protocol being used at the institution for laparoscopic instruments might be another reason. The use of 2% glutaraldehyde solution for 20 minutes for disinfection of the instruments along with the use of boiled tap water for cleansing the instrument prior to the use are other plausible reasons. 19 An extensive study should be undertaken to identify the exact etiology of the condition so that appropriate measures be taken immediately to prevent further occurrence of PSI at such an alarmingly high rate.
Mortality occurred in our study in 3 cases. 1 of these cases was an elderly female with known history of ischemic heart disease who succumbed to an acute attack of MI on the same evening of an uneventful LC. The other 2 cases were secondary to surgical complications as detailed above. 
CONCLUSION
LC is one of the most common procedures being performed laparoscopically. It is a safe approach to the management of cholelithiasis. Life threatening complications occur minimally following LC. The incidence of complications other than PSI is either similar to or lower than that in already published data worldwide. However, the alarmingly high rate of PSI at our center has led to a high incidence of morbidity which is a concern for the surgeon and the hospital authority alike. The cause into the recent surge in this incidence should be sought for immediately and remedial measures be taken so as to improve the patient care as a whole.
